Background: Adverse effects on health in the environments are no trivial matter. Exposure to lead has had devastating consequences for health, especially for children. The purpose of this study was to investigate nursing students' perception of childhood lead poisoning risk factors.
Introduction and Background
Healthy People 2020 recognizes lead poisoning as a public health concern because it is not an element necessary for the human body (Burns et al., 2012) . The CDC (2012) defines elevated blood lead level (EBLL) as greater than or equal to 5 mcg/dl, as determined by a blood test. Exposure to lead has had devastating consequences for health, especially for children. Exposure to lead in high levels could affect the brain, academic performance, the central nervous system and cause seizures, coma, and even death (Miranda, Anthopolos, & Hastings, 2011; Raymond, Anderson, Feingold, Homa, & Brown, 2009; Zhang et al., 2013) . Training the public does help to reduce exposure to lead poisoning (Phoenix, Green, & Thompson, 2013) . However, not all nursing curriculum has in-depth teaching about this entirely preventable disease. The purpose of this study was to investigate nursing students' perception of childhood lead poisoning risk factors. The research question for this study was, "What is nursing students' perception of childhood lead poisoning risk factors." Campbell, Greenberg, Mankikar, and Ross (2016) highlighted that the failure of Flint, Michigan, United States, to treat its city water system after a change in the source of water caused increased levels of lead. This resulted in elevated blood lead levels in children. Multiple levels of government failed to protect public's health, thus, endangering the health of residents. This is a good example of the need for vigilance in protecting and promoting environmental health (Campbell et al., 2016) .
The Literature Review
Public's perception of lead poisoning was explored through literature search because there were no research regarding nursing students' perception of childhood lead poisoning in the searched databases. Online databases used included Academic Search Premier, Cumulative Index of Nursing and Allied Health Literature (CINAHL), and EBSCOhost. Search phrases used were childhood lead poisoning, childhood lead poisoning risk factors, children and lead, and lead and risk factors.
Link to ADHD
A strong link has been found between attention deficit hyperactivity disorder (ADHD) and the presence of elevated blood lead levels (EBLLs), which contribute to educational deficits (Zhang et al., 2013) . Neurological harm, such as hearing loss, has been attributed to EBLLs. EBLLs have been found in children living in areas containing environmental hazards, such as lead-based paints, pipes, natural remedies, soil contaminants, and industrial hazards (Zhang et al., 2013) . Raymond et al. (2009) found an association between late-onset childhood lead poisoning, demographic, environmental, and medical risk factors. Black males between three and four years old whose immunizations were not current were more likely to have EBLLs (Raymond et al., 2009 ).
High Risk Geographical Areas
Roberts, Allen, Ligon, and Reigart (2012) sought to determine the blood lead level (BLL) of children in high-risk geographical areas and risk factors that predispose one to a BLL. The results did not indicate a lack of knowledge for any of the participants but did reveal a general unawareness of the lack of medication to treat lead poisoning and the asymptomatic nature of lead poisoning in children. Robert et al. found, 29% of the homes evaluated had lead risk factors present. Geographically targeted screening should be implemented as questionnaires, and community-based screening may not adequately identify children with BLL below 10 µg/dL (Roberts et al., 2012) . Vivier et al. (2011) pursued to determine the geographical location in relation to childhood BLLs. Variables included geographical location, age, gender, test method, poverty level, and residence in a pre-1950s house. The results reflected both poverty status and residence in a pre-1950 home to be independent risk factors for BLL (Vivier et al., 2011) .
Building Contractors Training
Blando, Antoine, and Lefkowitz (2013) conducted a study to understand what building contractors and the community knew about lead and the risks of lead poisoning. Blando et al. determined that contractors performed procedures that created dust and therefore, a lead exposure threat. Contractors were found to have little awareness of this hazard. An adequate public knowledge of the hazard of lead-based paint in the home was found; however, the child's primary provider did not conduct the required risk assessments for lead exposure (Blando et al., 2013) . Phoenix et al. (2013) identified children under the age of six to have harsher effects from lead poisoning than any other age group, most commonly from distressed lead paint in homes. Training of the contractors, realtors, and the community help to enhance their actions to reduce lead exposure (Phoenix et al., 2013) . Boucher et al. (2012) found that lead exposure in children has been linked to attention deficit and disruptive behaviors. Early childhood exposure to lead was negatively correlated with academic success in junior high and elementary school, after eliminating confounding variables (Zhang et al., 2013) . Children are at an increased risk for mental and psychomotor delays with a co-exposure to lead and manganese (Henn et al., 2012) .
Early Childhood Exposure

Living near Airports
Miranda et al. (2011) focused on a study to determine the effects of airplane gasoline on a child's blood lead level, to decide if the BLLs had a corresponding relationship with the proximity of a child's home to an airport. EBLLs did have a noteworthy level of association in children who lived within 500 meters of the airport. This was also found to be true, with significance lessoning as the distance greatened, in children living 1,000 and 1,500 meters from an airport (Miranda et al., 2011) .
Summary of Literature Review
In summary, childhood lead poisoning remains a concern. Dyal (2011) stated, "Over 300,000 children aged 5 years or younger and over 1 million adolescents have elevated blood lead levels" (p. 3). Additionally, Vivier et al. (2011) stated, "Even low levels of lead poisoning are associated with irreversible, deleterious effects on a child's development leading to learning and behavioral disorders, hearing impairment, decreased intelligence quotient (IQ), and diminished attention span" (p. 1196). The above literature review reflects a thorough analysis of the available research findings. The presence of EBLLs in children is associated with a variety of behavioral, cognitive, and developmental complications. Accurate knowledge of lead poisoning risk factors is crucial to the prevention and early detection of childhood lead poisoning. Thus, the need to investigate nursing students' perception of childhood lead poisoning risk factors to determine if further teaching and learning are necessary.
Methodology
The chosen method was quantitative, cross-sectional, with a descriptive design. The participants were a convenience sample of 85 baccalaureate degree nursing students' age 18 or older in a college located in Northern Indiana. The college consisted of a population of 2000 students of which about 160 were in the nursing baccalaureate program. The survey instrument was developed after a thorough review of the literature. Two peers and two nursing faculty members reviewed the instrument to determine its face validity. The survey instrument consisted of 5 demographic and 18 survey statements on a 5-point Likert-type scale based on levels of agreement ranging from 1 (Strongly Disagree) to 5 (Strongly Agree). The College Institutional Review Board had approved the study before the survey process began. The informed consent given to the participants contained information about the purpose and the potential educational benefits of the study; participants signed it prior to taking the survey.
Contained within the survey were statements relating to lead poisoning risk factors, prevention, effects, and diagnosis. Items correlating with risk factors and prevention included topics such as drinking water, paint removal, keys, nutrition, medication, soil, and housing. Items corresponding to lead poisoning effects included signs of illness, behavioral problems, and learning impairments. The diagnosis statement corresponded with blood tests. To increase validity, only questions directly relating to lead poisoning risk factors were included.
Permission was obtained to conduct the surveys outside the college Dining Commons. Participants had the freedom to answer survey questions before or after their meals. A table was set up with survey sheets and informed consents, as well as candy to help give individuals the initiative to participate in the study. Each individual willing to participate was given explanation regarding the informed consent and requested to sign it before completing the survey. The participants' names were not written on the survey document, therefore, keeping information confidential. Participants received a copy of the informed consent. Upon completion of the survey, the informed consent and the surveys were placed in separate manila envelopes.
Results
One primary research question guided this study: What is students' perception of risk factors contributing to lead poisoning? The results of the analyses appear in the following sections. The mean for survey statements and the standard deviation was calculated. The standard deviation took into account the values of each score and provided a comparison between scores. An ordinal level of measurement for the questionnaire data were used because the survey was based on a Likert-type scale. The nominal level of measurement was used for the demographic data.
Demographic Characteristics
Eighty-five nursing students participated in this study. This was more than 50% of the baccalaureate student population in the School of Nursing. In Table 1 , the participants' demographic and background characteristics are explained using a descriptive statistical method; including the frequency (f) and percentage (%). A high percentage of the participants were between the ages of 18-24 (87%). The majority of participants were female (92.9%). The sophomores, juniors, and the seniors were somewhat, equally divided in their participation. Items were rated on a 5-point Likert-type scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree), so higher means indicate higher levels of agreement. Table 2 contains the mean calculations for each of the 18 statements about risk factors and is ranked by level of agreement. Items with a mean greater than 3 indicate participants, in general, tended to agree with the statements. The most strongly agreed upon statement related to chipping or peeling paint, "Chipping or peeling paint off walls, doors, and windowsills will increase a child's risk of lead poisoning" ( Statements with low levels of agreement included keys (M = 2.25, SD = 1.08), medications (M = 2.24, SD = 0.9), soil (M = 1.82, SD = 0.74), and houses built before 1950 (M = 1.6, SD = 0.93). The statement with the lowest level of agreement was related to personal or family experience, "Myself, or a family member, has had lead poisoning symptoms" (M = 1.39, SD = 0.51). The results indicated a high level of awareness among nursing students in the areas relating to chipping or peeling paint, learning problems, blood testing, inedible objects, and lead removal. The next section contains a discussion of the study findings.
Discussion
The problem identified was the lack of research regarding nursing students' perception of lead poisoning risk factors. Research suggests a knowledge deficit of the public regarding lead poisoning (Roberts et al., 2012) . Upon review of the literature using the identified keywords, no current research emerged specifically targeting nursing students' knowledge of lead poisoning. Performing this study helped narrow the literature gap, and allow the advancement of strategies to increase awareness of lead poisoning risk factors.
The top five strong agreements on risk factors, based on the results, were (a) chipping or peeling paint, (b) learning problems, (c) blood testing, (d) inedible objects, and (e) lead removal. A review of the literature found similar results relating to distressed paint containing lead in homes and lead poisoning (Phoenix et al., 2013) . Zhang et al. (2013) found a correlation between lead poisoning and learning problems. The participants' responses indicated an agreement with the current practices of confirming EBLLs through blood testing (CDC, 2012 ). An agreement with the literature was also found in the responses relating to inedible objects contributing to lead poisoning (Raymond et al., 2009) . Blando et al. (2013) suggest specific practices are required for the removal of lead-based paint, which was in agreement with the participants' responses.
The participants in this study agreed that chipping and peeling paint off walls, doors, and windowsills increases a child's risk for lead poisoning (M = 4.38). Phoenix et al. (2013) found distressed paint in homes does contribute to an increased risk for lead poisoning. Paint particles, which can be stirred up by construction workers has been shown to be a lead exposure threat (Blando et al., 2013) .
Learning problems was viewed by the participants as having a strong correlation with lead poisoning (M = 4.36). This result from a study performed by Zhang et al. (2013) also revealed an association between lead poisoning and leaning problems. "Even low levels of lead poisoning are associated with irreversible, deleterious effects on a child's development leading to learning and behavioral disorders" (Vivier et al., 2011 (Vivier et al., , p. 1196 .
The participants viewed children placing inedible objects in their mouth as having an increased risk of lead poisoning (M = 4.22). In a study performed by Raymond et al. (2009) , a relationship between environmental hazards and lead poisoning was found. Roberts et al. (2012) found a high association between lead poisoning and inedible objects, such as keys, dirt, or paint chips. The participants stated a high level of agreement in regards to not attempting to remove lead from the home on their own (M = 4.19). Attempting to remove lead without professional help may not be effective. Blando et al. (2013) suggested specific practices should be used to decrease the risk of lead poisoning. The study by Phoenix et al. (2013) identified the harshest effects from lead poisoning most commonly to arise from distressed lead paint in homes.
Because the results indicate a slight lack of awareness surrounding childhood lead poisoning risk factors in nursing students, a lack of awareness may be present in other populations. Nurses have the responsibility to be patient advocates, which includes providing necessary education about health problems. Childhood lead poisoning has been found to cause many health issues, thus making it an important educational topic (Zhang et al., 2013) . Recommendations relate to (1) the need for a change in practice at the school of nursing level and (2) the need for future research to prompt further investigation of the study findings.
Conclusion
The researchers conducted a thorough literature review, which revealed ample information on childhood lead poisoning risk factors. Parental knowledge was prevalent in the review, but research regarding nursing students' perception of risk factors was lacking. The participants' knowledge of lead poisoning risk factors closely aligned with the current research and the literature. The entire top five most agreed upon responses, chipping or peeling paint; learning problems; blood testing; inedible objects; and lead removal, had means greater than 4.18, on a 5-point scale, which indicated a high level of agreement. This level of agreement, when compared to the current literature, supported an accurate awareness of the participants' knowledge of lead poisoning risk factors.
The remainder of the survey statements indicated deficits in nursing students' knowledge of lead poisoning risk factors. It is proposed that a lack of education may have contributed to this level of awareness. More education related to childhood lead poisoning risk factors may need to be integrated into the nursing program curriculum. The educational material could be integrated into courses such as nursing fundamentals, pediatrics, and community health.
